Pharmacokinetics and pharmacodynamics of piperacillin/tazobactam during high volume haemodiafiltration in patients with septic shock.
The purpose of the study was to evaluate the pharmacokinetics (PK) and pharmacodynamics (PD) of piperacillin and tazobactam during high-volume haemodiafiltration (HVHDF). A single dose of piperacillin/tazobactam (4/0.5 g) was administered as 30 minute infusion during HVHDF to 10 patients with acute kidney injury due to septic shock. Arterial blood samples were collected before and at 30 or 60 min intervals over 8 h (12 samples) after study drug administration. Concentrations of piperacillin and tazobactam were determined by HPLC-MS/MS. R software was used for population PK analysis and Monte Carlo Simulation of probability of PK/PD target attainment (PTA) in 1000 subjects. A total of 101 samples were collected during HVHDF. The median (IQR) estimated glomerular filtration rate of the patients was 16 (11.25-27.5) ml/min/1.73 m(2) and HVHDF effluent rate was 208 (146.3-298.3) ml/kg/h. A final two-compartment population PK model predicted mean (%SE) total piperacillin clearance on HVHDF was 6.9 (6.4) l/h, volume of distribution of central compartment 9.0 (10.1) l and of peripheral compartment 11.2 (12.2) l. The PTA of 50% fT>MIC for piperacillin 4 g/tazobactam 0.5 g dosed every 8 h as 0.5-h and 4-h infusion was 84.3% and 100% for MIC of 16 mg/l respectively. Aiming 100% fT>MIC of 16 mg/l, the PTA values were 88.6% and 61.0%, for piperacillin 4 g/tazobactam 0.5 g 4-h infusion every 6 and 8 h respectively. For bactericidal PK/PD target attainment piperacillin/tazobactam doses of 4/0.5 g every 8 h appear appropriate in septic shock patients with minimal residual renal function during HVHDF.